Species differences in vacuolation of the choroid plexus induced by the piperidine-ring drug disobutamide in the rat, dog, and monkey.
A subchronic oral toxicity study of disobutamide, a piperidine ring compound with antiarrhythmic activity, was conducted at doses of 30, 100, and 250 mg/kg in rats, 45 mg/kg in dogs, and 90 mg/kg in monkeys. Numerous vacuoles were observed in various organs such as the liver, kidneys, heart, lungs, spleen, thymus, stomach, and choroid plexus in these animals. The epithelium of the choroid plexus (CP), however, showed severe vacuolation in rats and monkeys but not in dogs. The vacuoles corresponded to enlarged and myelin-figured lysosomes observed by electron microscopy, revealing morphological characteristics which have been reported as drug-induced phospholipidosis. In a further study, the drug penetration to cerebrospinal fluid (CSF) and the drug concentration in CP were examined in these animals. Daily po doses of 250, 45, and 90 mg/kg were, respectively, administered to rats, dogs, and monkeys to maintain approximate equivalency in peak blood concentrations across species, over a course of 35 days. The concentration of the drug in the CP was higher in rats and monkeys than in dogs, and the CSF/serum ratio of the drug concentration was extremely high in rats. The uptake of the drug by the CP in vitro was high in rats, monkeys, and dogs, in this order. In dogs, both direct contact of the drug with the CP during incubation and intraventricular administration induced vacuolation in the epithelium. From these results it was concluded that differences of the drug's penetration into the CSF and its uptake by the choroid plexus epithelium are responsible for the species differences of CP vacuolation in the animals.